Recombinant Escherichia coli expressing invasin targets the Peyer's patches: the basis for a bacterial formulation for oral vaccination.
We have investigated the tropism of nonpathogenic recombinant invasive Escherichia coli in the gastrointestinal tract and the efficacy of this invasive E. coli as an oral vaccine for cancer immunotherapy. E. coli expressing invasin from Yersinia pseudotuberculosis selectively invade nonphagocytic cells in which beta(1)-integrin is expressed and accessible. Following internalization the E. coli are degraded in the phagosome. Coexpression of listeriolysin O (LLO) mediates release of the content of the bacteria into the cytosol of the invaded cell. In vitro and in vivo experiments demonstrated that gut epithelial cells failed to be invaded by invasive E. coli, due to a basolateral localization of beta(1)-integrin. By contrast, selective uptake of invasive bacteria from the intestinal lumen into Peyer's patches was observed ex vivo. Once in this structure, invasive E. coli colocalized with dendritic cells and possibly B cells. Oral administration of invasive E. coli coexpressing the model antigen ovalbumin and LLO from Listeria monocytogenes was able to elicit systemic protection against a lethal challenge of B16 tumor cells expressing ovalbumin. These data demonstrate the selectivity of invasin-mediated invasion to the Peyer's patches and indicate the potential of nonpathogenic, invasive E. coli as an oral vaccine with applications in immunotherapy.